We present a broad classification of all outbursts detected with the All-Sky Monitor (ASM) on the Rossi X-Ray Timing Explorer (RXTE) and the Monitor of All Sky X-Ray Image (MAXI) of Aql X−1. We identify three types of outbursts; longhigh, medium-low, and short-low, based on the duration and maximum flux. We analyse the trends in the "phase-space" of flux-derivative versus flux to demonstrate the differences in the three identified outburst types. We present a spectral analysis of the observations of Aql X−1 performed by the Proportional Counter Array (PCA) onboard RXTE during the 2000 and 2011 outbursts of the long-high class and the 2010 outburst of the medium-low class. We model the source spectrum with a hybrid thermal/non-thermal hot plasma emission model (EQPAIR in XSPEC, Coppi 2000) together with a Gaussian component to model the Fe Kα emission line. We construct time histories of the source flux, the optical depth of the corona (τ ), the seed photon temperature (kT bb ) and the hard state compactness (l h ) for these three outbursts. We show that the physical parameters of either classes reach the same values throughout the outbursts, the only difference being the maximum flux. We discuss our results in the terms of modes of interaction of the star with the disc and size of the disc kept hot by irradiation. We conclude that irradiation is the dominant physical process leading to the different classes of outbursts.
INTRODUCTION
Aql X−1 is a low mass X-ray binary in which a neutron star accretes matter from an accretion disc which is supplied by the Roche lobe filling low mass companion. Aql X−1 is also classified as a soft X-ray transient (SXTs, see , for a review) system; most of the time it is in a quiescent state with a luminosity of LX ≈ 10 33 erg s −1 (Verbunt et al. 1994 ) while occasionally it exhibits outbursts which at the peak can reach to LX ≈ 10 37 erg s −1 resulting from the enhanced accretion rate,Ṁ , in the disc. According to the disc instability model (DIM; see Lasota 2001 , for a review) the viscous-thermal instability in the disc (van Paradijs 1996) is the cause of the enhanced accretion.
As with all transient systems, the X-ray morphology of outbursts of Aql X−1 show a wide range of lightcurve patterns. A typical lightcurve pattern is described as a fastrise-exponential-decay (FRED; Chen et al. 1997) . A FRED lightcurve can be reproduced with the DIM only if the irradiation of the outer parts of the disc by the X-rays from the central source is taken into account (King & Ritter 1998) .
Apart from events that show FRED like behavior and its varieties there is also a low intensity state (LIS; Wachter et al. 2002) in which the optical and near IR emission flux is above quiescence but the lightcurve does not follow the FRED trend and can last longer. What leads to such distinct outburst lightcurves is not very well understood.
A clue to the diversity of the outburst lightcurve morphology could be the variety of spectral states the transient systems exhibit. An SXT in the rising phase of the outburst would usually enter the high/soft (HS) state from the low/hard (LH) state and return to the LH state during the decay of the outburst (see Remillard & McClintock 2006 , for a review of spectral states in black hole systems). Spectral states of SXTs in which the accreting objects are neutron stars are similar to those in black hole systems. This similarity is not well understood given that the neutron stars have hard surfaces where the energy of the accreting matter would be thermalized whereas the black holes have event horizons through which the energy could be advected with the accretion flow. Aql X−1 is classified as an atoll source (van der Klis 1994; Hasinger & van der Klis 1989) according to the tracks it follows on the X-ray color-color and hardness-intensity diagrams, and spectral variations it shows. In this case HS and LH states roughly correspond to banana and island states (Hasinger & van der Klis 1989) , respectively.
The HS state is associated with a standard geometrically thin optically thick Keplerian disc (Shakura & Sunyaev 1973) while the LH state is associated with a geometrically thick optically thin advection dominated disc (Ichimaru 1977; Narayan & Yi 1994) and a corona at which the soft seed photons from the disc blackbody are up-scattered by relativistic electrons. In order to address the low luminosity in the hard state it is also necessary to introduce the truncation of the inner region of the geometrically thin accretion disk.
The different modes of interaction between the magnetosphere of the neutron star and the surrounding disc, that take place at different accretion rates, which changes by three orders of magnitude during an outburst, may also have a role in the diversity of the lightcurve morphology. During the decay phase in which the mass flux is decreasing, the inner radius of the disk moves outwards. Once the inner radius is pushed beyond the corotation radius, Rc = (GM/Ω 2 ) 1/3 , at which Keplerian angular velocity in the disk equals the angular velocity of the magnetosphere Ω, it is expected that accretion onto the star is inhibited by the centrifugal barrier and the system is said to be in the "propeller" stage (Illarionov & Sunyaev 1975; Davies et al. 1979; Davies & Pringle 1981; Wang & Robertson 1985) . Aql X−1 showed a rapid decay of luminosity accompanied by an abrupt spectral transition during the decline of its 1997 outburst which was interpreted as the onset of the "propeller" stage Zhang et al. 1998) .
Aql X−1 is one of the most active SXTs making it possibly the most suitable system for classifying outbursts, investigating the interplay between irradiation, transition to propeller stage and spectral transitions. In §2, we present a broad classification of outbursts based on the durations and the maximum fluxes. In §3, we explain the details of observation and analyzing procedure, and provide the results of observational analysis. In §4, we discuss the evolution of the physical parameters which we obtained and we associate them with the outburst types we classified. Finally, in §5 we present our conclusion.
CLASSIFICATION OF OUTBURSTS OF AQL X−1
We present a broad classification of the outbursts of Aql X−1 based on the duration and the maximum flux. A different classification for the outbursts of this object was recently presented by Asai et al. (2013) based on the spectral transitions (see also Maitra & Bailyn 2008; Campana et al. 2013) . The classification we present may not be an alternative to this as will be discussed in §4.2. In Figure 1 (upper panel) , we show all outbursts as observed by ASM (Levine et al. 1996) aboard the RXTE (Jahoda et al. 1996) ; the 2011 and the 2013 outbursts observed by MAXI (Matsuoka et al. 2009 ). For each instrument we used the daily average values in the 2−10 keV and 2−20 keV range, respectively. We calibrated the data sets from the two instruments by comparing the peak count rate of the 2009 and 2010 outbursts, which were observed by both detectors. Using the near-simultaneous detections, we determined a conversion factor of ≈22. The beginning of the outbursts were determined as the point at which the count-rate reaches 5 cnt/s. To see the trends in the lightcurves more clearly we have smoothed the data sets using the Bézier spline method.
The upper panel of Figure 1 shows the evolution of count-rate in all data sets. It is clearly seen that 2013 outburst is the brightest outburst of Aql X−1 in the data set, as was suggested by Guver et al. (2013) . It is also seen that there are three types of outbursts. The long-high outbursts have long duration with 50-60 days and are luminous, reaching a maximum flux of 37-61 cnt/s. The medium-low outbursts last for 40-50 days, reaching a maximum flux of 13-25 cnt/s. The short-low outbursts last for approximately 20 days reaching a maximum flux of 17-25 cnt/s. Note that this classification does not include outbursts corresponding to LIS that last even longer than the long-high outbursts at a LH state, but never reaches to count-rate of 5 cnt/s Figure 2. The outbursts in the counts/s versus counts/s/day "phase space". The arrows on the curve of June 2013 event shows the direction of time. Outbursts start from the upper-left domain, move clockwise, pass from the y = 0 at the peak of the outbursts, and reach to the lower-left domain (quiescence).
level, which is our criterion to calibrate initial times of all outbursts. Conversion of the data sets to continuous curves by Bézier spline method allows us to evaluate the time derivative of the flux curves, which we show in the lower panel of Figure 1 . We see that the rising stages of the bright outbursts consist of two sub-stages in which the flux change rate increases and then decreases. The medium-low outbursts show a more complex trend. It is also seen that the decay stage also roughly consists of two sub-stages in which the flux decay rate first speeds-up and then slows down. The behavior at the lowest flux levels are much more complicated, showing variability at a time-scale of days. Figure 2 shows the evolution of the outbursts in the "phase space" of flux-rate versus flux. An outburst starts from the upper-left domain of the plot, moves clockwise as shown with arrows on the outermost curve for the June 2013 and ends near the origin.
OBSERVATION AND DATA ANALYSIS
In order to better characterize the distinction between different types of outbursts we used the monitoring observations performed by RXTE/PCA. We analysed the 2000, 2010, and 2011 outbursts of Aql X−1. Based on the above mentioned classification, the 2000 and 2011 outbursts are members of the long-high class and the 2010 outburst is a member of the medium-low class.
The times of RXTE observations during 2010 and 2011 outbursts are shown on the MAXI lightcurve in Figure 3 . It is clearly visible that the 2011 outburst is much more luminous than 2010 outburst and the RXTE pointings in 2011 covers the outburst completely, including both the rise and decay phases. We also focused on the 2000 outburst as a comparison, since it is one of the most luminous outbursts with detailed RXTE observations.
As Aql X−1 is a bright source, using one of the four PCUs is sufficient to produce high S/N spectrum. We used PCU2, which has been calibrated the best and has been continuously working. We analysed the data using HEAsoft v6.11 and created response matrices separately for each data set using the PCARSP version 11.7. We created the background spectra using the latest module file for bright sources, pca bkgd cmbrightvle eMv20051128.mdl. We used Xspec v12.7.0 for the spectral analysis. After subtracting the background from the original data, we fit 3−30 keV energy range, retaining the band at which the PCA detector is the most sensitive. We added a systematic error of 1%. During the 2010 and 2011 outbursts, we determined 2 and 4 Type-I thermonuclear X-ray bursts, respectively. We ignored the events detected 100 seconds before the start and 100 seconds after the end of these bursts. Following Maccarone & Coppi (2003b) we fitted the spectrum with the EQPAIR model (Coppi 2000) , which is a hybrid comptonization model bridging the purely Maxwellian and purely power-law particle energy distributions, responsible for the emission, in a self-consistent way. EQPAIR uses the ratio of relative heating and cooling of electrons on account of radiative processes and Coulomb interactions for solving the electron distribution. Many other models have been employed in the literature for fitting the X-ray spectra of LMXBs (see also Raichur et al. 2011; Maitra & Bailyn 2004) . Statistically, all these models fit the X-ray spectra as successfully as EQPAIR. EQPAIR has been used for fitting X-ray spectra of disc flows with corona in LMXBs with black hole components (Caballero-Garcia et al. 2008 ). As such EQPAIR can not address how much the neutron star contributes to the thermal and non-thermal emission from these sources. Our choice of EQPAIR for modeling the spectra is motivated by the purpose of investigating the role of the parameters of the corona in the irradiation of the outer disc. Using EQPAIR also allows us to compare our results with earlier studies (Maccarone & Coppi 2003b) . Since EQ-PAIR is a hybrid model for both plasma, it is able to fit all the energy range between 3.0 keV and 30.0 keV, with the addition of a statistically necessary Gaussian component.
We fixed the neutral hydrogen column density at NH = 3.4 × 10 21 cm −2 (Maccarone & Coppi 2003b ). The soft photon compactness (l bb ) and the fraction of power supplied to energetic particles which goes into accelerating non-thermal particles (lnt/l h ) were frozen at 1.0 and 0.0, respectively. This allows us to determine l h in terms of l bb . Welsh et al. (2000) shows that the orbital inclination should be greater than 36 degree. The inclination angle was chosen as 60 degrees for simplicity. All the other parameters of EQPAIR model, were set to default values and kept frozen during the fit (following Maccarone & Coppi 2003b ). After we reached the best fit parameters of EQPAIR model with minimum χ 2 , we added a Gaussian component to take into account the systematic residuals due to the iron line between 5.8 keV and 7.0 keV for each observation. In Figure 4 , we show an example X-ray spectrum of Aql X−1 obtained during the peak of the 2011 outburst (Obs ID 96440-01-03-04) and the best fit EQPAIR model with a Gaussian line.
For all the X-ray spectra of Aql X−1 obtained by RXTE/PCA observations, we followed the procedure described above. Overall, for the 2000 outburst we have 55 pointings, when the source was in the outburst phase. The 2010 outburst was covered with 24 pointings. Seven of these observations were obtained when the source was still in quiescent phase, which allows us to better characterize how parameters evolve as the source advances from quiescence to outburst. During the 2011 outburst, we have 43 data sets that completely cover both, the rise and decay phases.
The free parameters of EQPAIR model are the optical depth of the corona (τ ), the seed photon temperature (kBT bb ) and the hard state compactness (l h ). Figure 5 shows the time evolution of these parameters during 2000, 2010 and 2011 outbursts. The spectral parameters evolve in a very similar way in each outburst: (i) The optical depth of the corona increases during the rise and becomes stable until the end of the decay.
(ii) The hard state compactness decreases to ≈0.5 immediately after the onset of outbursts.
(iii) We see that the seed photon temperature slightly decreases as the outbursts proceed. We note however that this is the least constrained parameter in our model because the inferred values are too low for the RXTE/PCA sensitivity range, during the outburst. The best fit parameters of EQ-PAIR model and Gaussian component including the errors are shown in Table 1, Table 2 and Table 3 .
DISCUSSION
We consider three different causes for the diversity of outburst morphology presented in §2: (i) A longer waiting time before an outburst might lead to larger amount of matter accumulation in the disc resulting in long-high type outbursts; (ii) it might be that only during the long-high outbursts the inner radius of the disc penetrates the corotation radius leading to substantial accretion while the medium-low and the short-low both proceed by partial accretion during the spindown regime; (iii) a different portion of the disc is involved in different types of outbursts probably because of different irradiation geometries involved. In the following we discuss these three options in detail and discuss the implications of the results of our spectral analysis.
Is the quiescent stage duration related to the different outburst classes?
One naturally expects that a longer waiting time between two outbursts might lead to a larger amount of matter accumulation in the disc resulting with a more luminous outburst. This possibility was considered by Campana et al. (2013) (see their fig. 6 ) who checked whether the peak flux of outbursts are correlated with the preceding waiting times before the outbursts. They found only a very weak correlation indicating that the duration of the quiescent stage is not the main cause of the difference between the long-high, medium-low and short-low classes.
Transition to the propeller stage as the cause of the rapid decay stage
The rapid decay of luminosity during the decline of the 1997 outburst of Aql X−1 was interpreted as the onset of the "propeller" stage Zhang et al. 1998) . A similar rapid decline stage is shown also by the first discovered AMXP (Wijnands & van der Klis 1998) SAX J1808.4−3658 in several of its outbursts. This was associated with transition to propeller stage by Gilfanov et al. (1998) . The 1997 outburst of Aql X−1 which led to the propeller interpretation is of the low-medium class. It can be seen from Figure 1 that, compared to the 1997 event, the 1998 outburst shows a much more prominent transition from slow decay to rapid decay at a count-rate level of ≈27. Assuming that this flux level corresponds to the critical mass flow rate that places the inner radius on the corotation radius, one is forced to conclude that the system remains in the spin-down stage throughout the medium-low and short-low outbursts, accreting only a fraction of the inflowing mass because the maximum count-rate for these outbursts remain below ≈27. Within this scenario the inner radius can penetrate the corotation radius only for the brightest outbursts, which possibly could address why many outbursts are stunted and why pulsations are elusive.
In the case of SAX J1808.4−3658 (but not Aql X−1) the X-ray pulsations continue to be detected even in the rapid decay stage (Psaltis & Chakrabarty 1999) . In order to address this issue Rappaport et al. (2004) argued that it is not energetically possible for the magnetosphere to eject matter from the system as the magnetosphere expands to the corotation radius with the decaying mass flux. They presented disk solutions in which the inner radius of the disk remains on the corotation radius for a large range of mass flux such that accretion and X-ray pulsations continue. Ibragimov & Poutanen (2009) concluded from the variations of the pulse profiles that the size of the hot spot on the neutron star changes throughout the outburst which then indicates that the inner radius of the disc does recede during the decay of the outburst. Ekşi & Kutlu (2011) associated the rapid decay stage of SAX J1808.4−3658 with a partial accretion regime (Menou et al. 1999; Ustyugova et al. 2006a; Romanova et al. 2004) in which matter at the disc mid-plane is centrifugally inhibited while matter vertically away from the mid-plane can accrete. This requires the inner region of the disc to be geometrically thick as required by radiatively inefficient disc models that address the LH state.
The onset of a propeller during an outburst may affect the number of thermonuclear X-ray bursts occurring during an outburst. To test the propeller scenario, we therefore investigated the observed Type-I X-ray bursts during different outbursts. Using the X-ray burst catalogue of Galloway et al. (2008) we identified the number of X-ray bursts detected during a given outburst. Although such an analysis is subject to selection effects due to the varying coverage of the RXTE/PCA of individual outbursts, we found that a similar number of X-ray bursts and photospheric radius expansion events have been observed from different types of outbursts. For example, during the short-low outburst observed in 1999, two photospheric radius expansion events were observed together with one Type-I burst. On the other hand during the 2000 outburst, which is a long-high event according to our classification, 4 Type-I X-ray bursts were observed of which one is a photopsheric radius expansion event. A similar trend is also observed during the two outbursts observed in 1997 and 2002, which are all mediumlow type outbursts. During these outbursts 1, 4, and 5 type-I X-ray bursts have been observed with one photospheric radius expansion events during each of the 1997 outbursts and 2 during the 2002 outburst. We note however that there are exceptions, for example the short-low outburst that occurred in 1998 was observed with RXTE/PCA with 24 pointings. Despite the dense coverage not a single X-ray burst was ob-served during the outburst from the source. This seems to support the argument discussed above that there had been a transition to the propeller stage during the 1998 outburst.
Recently, Asai et al. (2013) suggested transition to the propeller stage as an explanation for the rapid decay in the lightcurves of 4U 1608−52, Aql X−1 and XTE J1701−462 discriminating transition to propeller stage from the spectral transitions by using luminosity dwell-time distributions (see also ). This does not mean that irradiation is not present in the system, but only that it may not be the cause of the rapid decay stage. Presence of jets (Tudose et al. 2009 ) in this system associated with transition from HS to LH state may also indicate the role of the "propeller" for ejecting matter from the system (see e.g. A well known argument against the propeller interpretation is that not only neutron star SXTs but some black hole SXTs also show a "brink" in the decay stages of their outbursts implying a common origin for the rapid decay (e.g. Jonker et al. 2004) . As black holes do not have a magnetosphere, propeller mechanism can not be at work in these systems and thus can not be the common cause for the rapid decay stage. The presence of similar spectral transitions also suggests a common mechanism disfavouring transition to propeller as the cause of the spectral transitions.
Yet another argument against the propeller interpretation is the hysteresis effect: Maccarone & Coppi (2003a) showed that the LH to HS spectral transition at the initial rise of the burst occurs at a luminosity 5 times greater than that of the transition from HS to LH at the declining stage suggesting that propeller mechanism alone can not be the driver of the spectral transitions as one would expect transitions between accretion and propeller stages to be at a single luminosity for a certain system (Davidson & Ostriker 1973) . More recently, Yu & Dolence (2007) discovered, during the declining stage of the very faint 2001 outburst of Aql X−1, a spectral transition from LH to HS state suggesting that mass flow rate,Ṁ , is not the sole parameter determining the luminosity of the transition and mentioned the role of change in the mass flux.
These problems with the propeller interpretation can partly be surpassed by suggesting that the transition to propeller stage is not the cause of the spectral transition but a consequence of it. If the inner disc makes a transition to a geometrically thick radiatively inefficient flow causing the transition to the LH state, the mass flux and ram pressure suddenly drops as the flow becomes sub-keplerian; the magnetosphere pushes the disc outwards which may then cause the system to transit to the propeller stage if the disc is pushed beyond the corotation radius.
Irradiation as the parameter inducing different outburst durations and peak fluxes
The difficulties in interpreting the rapid decline as transition to the propeller stage led to the favored view that the cause of transition to the rapid decay stage is related to the outer disc disconnecting from the inner disc by entering the cool low-viscosity state as this region is no longer irradiated (Powell et al. 2007 ), the third possibility we would like to discuss.
Recently, Campana et al. (2013) presented an in-depth analysis of the outbursts observed from Aql X−1 using the irradiated disc model of Powell et al. (2007) and fitted the observed lightcurves. This brings in two different estimates of the outer radius of the disc: either via the viscous timescale at the outer radius or via the furthest point that is irradiated in the disc. One naturally expects that the peak flux would be proportional to the size of the disc kept hot by irradiation. In Figure 6 , we present the estimated outer disc radius versus the peak count-rate we identify in §2. The outer radius values are taken from Campana et al. (2013) who estimated them based on the irradiation model (Powell et al. 2007 ). We obtained corresponding peak fluxes from the smoothed outbursts in § 2. We find that the peak flux is roughly correlated with the disk size. As the maximum size of the disc is determined by the Roche lobe radius, only during the long-high type outbursts the disc can have radii reaching that range while the disc during the mediumlow and the short-low outbursts either does not fill the Roche lobe radius, or that the outer parts of such a disc is not sufficiently hot to be active and is not involved in the outburst. If the latter is the case then the correlation of the peak flux with the disc size is consistent with the view that larger portion of the disc is involved in the long-high type of outbursts probably due to the different irradiation efficiency of the outer parts. Although the number of data for each individual type of outburst is small, it is possible to infer from Figure 6 that the long-high and the medium-low outbursts have different slopes while the short-low outbursts show a large scatter and does not reveal its trend. The smaller slope of the long-high outbursts implies that for such large sized discs a slight increase in the disc size leads to much higher peak flux. This is because the amount of matter and angular momentum within a ring of definite width increase rapidly with radial distance from the center. Thus a small change in the irradiation geometry may lead to a small change in the heated outer radius which then would lead to drastic changes in the outburst morphology.
Implications of spectral analysis
We have considered the possibility that the difference between the three outburst types of the classification in §2 could originate from different spectral properties the disc displays. In order to check this possibility we have analyzed the spectral evolution during the 2000, 2010 and 2011 outbursts which are of the long-high type (2000 and 2011) and medium-low type (2010) . With this analysis our aim is to better characterize these events and to better understand their differences. Using the EQPAIR model (Coppi 2000) , we followed the evolution of the optical depth in the nonthermal Comptonizing corona, the seed photon temperature and the hard state compactness parameters. Our results show that independent of the duration and the maximum flux of an outburst, the spectral parameters follow a well defined and reproducible track during the long-high and medium-low type outbursts that are analysed here. A typical example of a short-low type outburst is the May 1999 outburst. This outburst was also monitored with the RXTE/PCA and the X-ray spectra was modeled with the EQPAIR model by Maccarone & Coppi (2003b Figure 6 . Outer disc radius versus the peak count-rate of outbursts of Aql X−1. The outer radii of the outbursts are estimated by Campana et al. (2013) via the furthest point irradiated in the disc. We see a linear correlation as would be expected that a larger outburst would require a larger portion of the disk to be involved in the outburst. Different classes of outbursts are shown with different symbols. The long-high and the medium-low outbursts have a tighter correlation with a different slope while short-low class shows no correlation.
ing the spectral evolution during this outburst with the results presented here, we see that the optical depth and the compactness parameters evolve in a very similar way. The only difference in the deduced spectral parameters is a slight increase in the seed photon temperature measured at the beginning of the 1999 outburst (see Figure 1 . of Maccarone & Coppi 2003b) , which longer outbursts in our sample do not show.
In Figure 7 , we show the evolution of the optical depth with flux. Once an outburst commences, together and almost simultaneously with the flux, the scattering optical depth of the corona increases. During the increase the Spearman's rank correlation coefficient between the two parameters is 0.92. This correlation persists till the optical depth reaches a saturation point, which is between 9 to 12 and independent from the peak flux of the outburst. The optical depth remains at the saturation values even during the decline of the outburst and drops to the pre-outburst values with a substantial time delay.
We have also investigated the relation between the compactness parameter l h /ls and the optical depth of the corona as shown in Figure 8 . The bottom right corner of the figure corresponds to the HS state and upper left corner stands for the LH state. For 1 < τ < 10 the relation is inverse and linear. This less populated region corresponds to the transitions between these two spectral states. As seen in Figure 5 , l h /ls shows similar time delay as τ does, which is reflected in the linear relation seen in Figure 8 The time evolution of the flux of the Gaussian line at ≈ 6.5 keV follows a well defined and reproducible trend similar to the flux obtained from the EQPAIR model. In Figure 9 we flux does not seem to be exactly linear at low fluxes (< 6 × 10 −9 erg cm −2 s −1 ). As the flux increases, however, the correlation becomes more linear.
Apart from some exceptions our X-ray spectral analysis and observations of Type-I X-ray bursts indicate that the peak flux and duration of a given outburst is relatively independent of the region in the X-ray binary that determines the shape of the X-ray spectra. The only difference between the various classes of outbursts seems to be the emitting radius of the seed photons which determines the total observed X-ray flux. 
CONCLUSION
We have presented a broad classification of the outbursts of Aql X−1 based on the duration and maximum flux. We identified three types of outbursts, long-high, medium-low and short-low. In terms of total energy released, the longhigh outbursts overwhelms the others. We analysed the spectral evolution throughout three outbursts of Aql X−1 observed by RXTE, the 2000, 2010 and 2011, using the EQPAIR model. The 2010 outburst is a member of the medium-low type while 2000 and 2011 outbursts are members of the long-high type. These outbursts, together with the 1999 outburst analyzed by Maccarone & Coppi (2003b) which is of the short-low type, give us an opportunity to discuss three types of outbursts analysed with the same method. Our spectral analysis showed that all of the inferred parameters evolve in a very similar way regardless of the different classes of the outbursts, with only difference being the maximum flux. This implies that the ingredient in the X-ray binary that shapes the observed X-ray spectra is not the cause of the different outburst types.
Irradiation of the disc modulates the disc size involved in the outbursts thereby leading to different luminosities in different classes. We showed a correlation between the maximum flux and the outer radius of the disc inferred by Campana et al. (2013) which demonstrates the role of irradiation as the main cause for the different peak luminosities. We argued that the transition to the propeller or partial accretion regime induced by transition to a geometrically thick disc might contribute to the diversity in the observed lightcurve morphology.
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